Conformational analysis of thymidylate synthase from amino acid sequence and circular dichroism.
Circular dichroism studies were carried out in the vacuum ultraviolet region for thymidylate synthase from Lactobacillus casei and its ligand complexes. The CD spectrum was analyzed for secondary structure by our method and the variable selection method, and both gave similar results. Our method predicts 33% alpha-helix, 25% (23% antiparallel and 2% parallel) beta-sheet, 20% turns, and 16% other structure. The secondary structure of this protein was also predicted from the amino acid sequence by four different methods. Though there is a variation in the prediction among these methods, the prediction of 32% alpha-helix and 23% beta-sheet by combining the four methods is in excellent agreement with our CD results. Further, the location of the predicted regions of alpha-helices and beta-strands along the sequence and the CD characteristics strongly suggest that this protein belongs to an alpha + beta structural class. Binding of the inhibitor FdUMP or the cofactor 5,10-methylenetetrahydrofolate did not change the CD spectrum. However, when both ligands were present, there was a significant change in the CD spectrum and the maximum changes occurred when the concentration of FdUMP was 1 mol/mol of enzyme. The addition of FdUMP and cofactor causes, respectively, a 5% and 6% decrease in beta-sheet and beta-turns and about an 8% increase in "other" structure.